Xylose (glucose) isomerase gene from the thermophile Clostridium thermohydrosulfuricum; cloning, sequencing, and expression in Escherichia coli.
The xylose isomerase gene from the thermophile Clostridium thermohydrosulfuricum has been cloned, using a fragment of the Bacillus subtilis gene as a probe. The complete nucleotide sequence of the gene was analyzed. C. thermohydrosulfuricum is the most thermophilic organism from which a xylose isomerase gene has been cloned and characterized. Comparison with amino acid sequences from other xylose isomerases showed that amino acids involved in substrate binding and isomerization are well conserved. Purification of the enzyme produced in E. coli was done by heating a cell-free extract at 85 degrees C for 10 min, giving a 20-fold purified enzyme. The native enzyme is a homomeric tetramer with a molecular weight of 200,000.